Abstract. Electrical characteristics of a DC glow discharge are studied with the aim of d etermining the suitable parameters for stable operation of the dusty plasma system. The presence of dust particles in plasma significantly alters the charged particle equilibrium in the plasma and leads to various phenomena. Argon plasma produced by DC glow discharge is investigated with a further goal of studying dusty plasma phenomena. The discharge system has two disc-shaped parallel plate electrodes. The electrodes are enclosed in a large cylindrical stainless steel chamber filled with argon gas. Two important physical parameters affecting the condition of the discharge are the gas pressure and the inter-electrode distance. A single Langmuir probe based on the Keithley source meter is used to determine the electron temperature of the positive column. A custom designed probe is employed to determine the potential distribution between the electrodes during the discharge. The I-V characteristic curve and the Langmuir probe measurement are then used to determine the electron energy distribution of the glow discharge plasma.
INTRODUCTION
The Langmuir probe which was first proposed by Irving Langmuir [1] in 1920 is one of the oldest plasma diagnostic tools [2] . It is based on the theory of the collection of electron or ion and can be used to determine several basic properties of plasma such as the temperature and the density. It generally consists of one or more metallic conducting electrodes. The single Langmuir probe is a single conducting wire typically made out of a high temperature metal such as tungsten or nickel. The conductor extends out of the insulator some distance to form the probe area [3] .
In this work, Langmuir probe is used to study the properties of glow discharge formed between cathode and the anode across the tube. By adjusting the resistance of the glow discharge, the I-V characteristic can be plotted which gives a nonlinear curve for plasma. The properties of the discharge such as breakdown voltage, voltage-current characteristic, and structure of the discharge depend on the design of the discharge electrodes, the working gas and discharge pressure [4] [5] .
In this project, we studied the positive column of normal glow discharge for different electrode distances and working gas pressures. The normal glow discharge is characterized by a constant anode potential as the current is increased. This mode of discharge is more stable compared to subnormal and abnormal glows. Better understanding of this plasma stable operation is important for the use of this system to study dusty plasma [6] [7] . I-V characteristics of a DC glow discharge are presented. In order to study the plasma property, the electron temperature and electron density are determined by using Langmuir probe. The electron energy distribution can be obtained from the curve of Langmuir probe. The plasma potential is measured by using the L-shaped probe which allows the determination of the electric field distribution between the electrodes.
EXPERIMENTAL SETUP
The DC glow discharge system consists of two parallel electrodes enclosed in a cylinder chamber. The two electrodes were made of copper brass discs, 6.5 cm in diameter and their edges were rounded into semi-circles of radius equal to the half thickness of the electrodes. The edge of the each electrode plate is rounded to avoid the corona effect that would disturb the experimental result. The cylindrical chamber is 38 cm in diameter and 32 cm in height. The chamber is pumped down to a base pressure of 10− 3 torr using a vacuum system. The separation distance between electrodes is varied between 3 cm to 5 cm. The chamber pressure is varied from 2.5 mbar to 4 mbar. The Langmuir probe is placed between the two electrodes and it is connected to the source meter unit (Keithley 2400) which is interfaced to a computer. The Langmuir probe measurement is used to determine of the floating potential and electron temperature. 
RESULTS AND DISCUSSION
Characterization of the DC glow discharge system under stable operation is crucial as this system will be used for dusty plasma experiments. It is expected that the normal glow discharge is the appropriate condition for suspending the dust particles in the dusty plasma experiment. Under this stable condition, the voltage is maintained at a constant value even if the current is increased. Moreover, one may expect that the distribution of the electron energy distribution is Maxwellian since the discharge is in steady state. Figure 2 shows the IV characteristics of normal glow discharge. In particular, the stable operation was observed at the 4 mbar pressure and electrodes distance 3 cm, while the discharge current varies in the range of 5 mA to 30 mA. Dust of typical micron size is expected to be suspended in the positive column where the electric field is around 30 V/m [8] . The electric force on the charged dust will levitate the dust particle against the gravity [9] . A custom designed probe is used to measure the potential distribution of the discharge and subsequently determined the electric field. The electric field obtained in the positive column is around 40 V/m it is anticipated to be sufficient to levitate dust particle. The electron temperature is found to be in the range of 3 to 5 eV, while the electron density is in the range of 3.4 × 10 9 cm -3 and 3.7 × 10 9 cm -3 for the range of discharge current from 16.76 mA to 32 mA. As demonstrated in Figure 3 , the discharge current of 16.76 mA to 33 mA is within the normal glow discharge region where the plasma a) condition is expected to remain unchanged when the discharge current is varied. It is interesting to note that at the above mentioned conditions, the electron energy distribution is found to be not perfectly following the Maxwell distribution as shown in Figure 4 . The floating potential is also found to be below 200 V.
We remark that the values of electron density and electron temperature determined through this experiment can only be considered as an approximation. Improved measurements and better plasma parameter estimations will be presented elsewhere.
FIGURE 4:
Comparison between the electron energy distributions obtained experimentally (line) and the ideal Maxwell distribution (dotted line) at 3.31 eV for the discharge at pressure of 4 mbar and discharge current of 32 mA.
